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(Q) Uniform temperature reference block. 



(57) A uniform temperature reference block for 
connection with the cold reference wires of a 
plurality of thermocouples employing a corre- 
sponding plurality of screw terminal modular 
connectors each provided with an insulated 
termination cavity containing a terminal con- 
ductor compressable, upon tightening the 
screw, against the thermocouple input wire 
and, in turn, the wire against an adjacent electri- 
cally insulated but thermally conductive projec- 
tion of a thermal bridging bar, preferably of 
anodized aluminum, within the termination 
cavity, to establish electrical termination con- 
nection of the thermocouple wire with thermal 
coupling along the block. 
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The present invention relates to uniform temper- 
ature reference apparatus (UTR) embodying a plural- 
ity or matrix of electrically isolated terminations for 
thermocouple wires which are held mutually isother- 
mal. The point at which the thermocouple is connect- 
ed to a copper terminal is commonly referred to as the 
cold junction. 

BACKGROUND OF INVENTION 

Many industries have need for the making of ac- 
curate temperature measurements utilizing plurali- 
ties of thermocouples. A key source of temperature 
measurement error in such systems, however, is the 
temperature difference between any of the cold junc- 
tion thermocouple connections and a cold junction 
reference sensor. The UTR apparatus is designed to 
increase the thermal conduction path between the 
cold junctions of the plurality of thermocouples and 
the cold junction reference, while preserving electri- 
cal isolation between these points. 

To attain such electrical isolation but with ther- 
mal connection, various techniques have been earlier 
employed including those embodied in the Model 
UTR-48N and the DIGI4 Model V2222 of the assign- 
ee of the present application, as described, for exam- 
ple, in the Kaye Product Data Sheet #506, Thermo- 
couple Reference Systems and Data Sheet #500. In 
the aluminum frame carrying the epoxy-mounted 
matrix of heavy copper terminals of such apparatus, 
BeO ceramic wafers, metalized only on their two 
faces, are soldered between the copper terminals to 
form the matrix, with the ceramic body of the wafers 
providing excellent electrical isolation between termi- 
nals; and, because of the excellent thermal conduc- 
tivity of such ceramic (approaching that of the alumi- 
num frame), provides superior thermal coupling be- 
tween terminals necessary to attain the desired uni- 
form thermal reference function. As a result, the ther- 
mocouple reference junctions of all channels on the 
UTR plate are maintained at the same temperature, 
and one sensor, as before-described, may be em- 
ployed to monitor the entire isothermal plate. Afoam- 
filled enclosure thermally isolates the UTR terminal 
plate from ambient temperature changes, so that the 
response to a change in ambient temperature is ex- 
tremely slow. 

Multiple units, indeed, may be ganged together, 
if desired, to accomodate for any number of channels, 
and the UTR apparatus may be operated as shielded 
or unshielded units. 

The construction required for the above and 
other previous UTR assemblies, however, has ren- 
dered such devices relatively expensive to manufac- 
ture, and quite specialized in components and as- 
sembly. 

In accordance with the present invention, on the 
other hand, a novel UTR design has been evolved 



which is suitable for use with modular screw-terminal 
blocks, while obviating the need for ceramic wafers 
and the like, and with attendant lower cost manufac- 
ture and assembly (including by the end user) , and 
5 with a higher degree of accuracy from close thermal 
contact of each UTR member with the associated 
cold junction and with shortened thermal paths. 

OBJECTS OF INVENTION 

10 

An object of the present invention, accordingly, is 
to provide a new and improved UTR apparatus, and 
one which is adapted to use modular screw- terminal 
blocks, providing the above-mentioned and other im- 
15 proved results. 

Other and further objects will be explained here- 
inafter and are more particularly delineated in the ap- 
pended claims. 

20 SUMMARY OF INVENTION 

In summary, from one of its viewpoints, the in- 
vention embraces a uniform temperature reference 
block system for connection with the cold reference 

25 wires of a plurality of thermocouples having, in com- 
bination, a corresponding plurality of screw-terminal 
modular connectors each provided with an insulated 
termination cavity containing a termination conductor 
and having, at one region, space for receiving the in- 

30 put wire of a thermocouple adjacent said conductor 
and, adjacent another region, a terminal screw; an 
electrically insulated but thermally conductive ther- 
mal bridging bar externally extending along the mod- 
ular connectors with projections insertable in said 

35 space between the said input wire of the thermocou- 
ple and the wall of the termination cavity at said one 
region; the terminal screw being operable, upon tight- 
ening, to press said termination conductor in the ter- 
mination cavity against one side of the thermocouple 

40 input wire to establish com press ional electrical con- 
nection thereto and to compress the other side of said 
wire into compressional thermal contact with the cor- 
responding projection of the thermal bridging bar. 
Preferred and best mode embodiments and de- 

45 signs are hereinafter more fully set forth. 

DRAWINGS 

The invention will now be described with refer- 
50 ence to the accompanying drawings, Fig. 1 of which 
is an isometric view of a preferred embodiment of the 
invention, illustrating details of construction and use; 

Fig 2 is a transverse section taken along the 
line 2-2 of Fig. 1; and 
55 Fig. 3 is a side elevation of the novel thermal 

bridging bar used in the invention. 
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DESCRIPTION OF PREFERRED EMBODIMENT 

In the previously described prior UTR systems, 
the thermocouple wire to be terminated is inserted 
into a termination cavity and then the associated 
screw is tightened to squeeze the wire against the 
terminating copper conductor, which is a mechanical 
part of the terminal block, forming the thermocouple- 
to-copper cold junction before-described. 

The present invention, as shown in Fig. 1, em- 
ploys a novel thermal bridging bar 5 in conjunction 
with a modular screw- terminal block B having inter- 
mediate termination cavities 1 into an end region or 
space of which (shownas the bottom) extensions or 
projections 6 from an external thermal bridging bar 5 
(thermally conductive, but electrically insulative) are 
inserted in the manner more particularly shown in 
Fig. 2. The thermocouple input wire bared end 3 is in- 
serted into that bottom end space region adjacent the 
thermal bridging bar projection member 6 in the ter- 
mination cavity 1. Each cavity, in turn, is insulated at 
7 in the connector block B. By tightening the screw 2 
in an upper cavity 1', pressure is exerted against a 
flange 4' in a copper terminating conductor 4 within 
the separate termination cavity 1, Fig. 2, remotely 
compressing the lower surface 4" of the conductor 4 
against one side (upper) of thermocouple input wire 
3, and in turn compressing the other (bottom) side of 
the wire against the thermal bridging bar projection 
member 6 in the lower or bottom end region of the 
copper modular connector block B. 

The invention thus involves a UTR used in con- 
junction with modular connectors where the tighten- 
ing screw 2 is in one insulated cavity 7 of the connec- 
tor block, shown as an upper cavity, and the termin- 
ation of thermocouple wire 3 to the connector 4 takes 
place remotely in a separate cavity 1 therebelow. 

Tightening the screw 2 forms a sandwich of the 
thermal bridging bar member 6, thermocouple wire 3 
and the terminating copper conductor4. This scheme 
holds the UTR in as close thermal proximity to the 
thermocouple cold junction as may be desired. In or- 
der to optimize its UTR properties, the thermal bridg- 
ing bar 5-6 is designed so that it is a good thermal 
conductor, but an electrical insulator, as later more 
fully discussed. 

The UTR assembly is one continguous piece of 
insulated metal. There are no composite assemblies 
or added insulating or thermally conductive parts. In 
the termination cavity 1, both thermal and electrical 
termination take place simultaneously. One side of 
the thermocouple input wire end is pressed against 
an electrical conductor 4 to establish electrical con- 
necting or contact, while the other side of the wire 
end is pressed against the thermal conductor 6 (the 
UTR) to establish thermal connection or contact with 
the bridging bar. 

In a preferred embodiment of this concept, hard- 



anodized aluminum is used for the thermal bridging 
bar 5-6, as more fully shown in Fig. 3. The aluminum 
core provides good thermal coupling while the hard 
anodizing provides electrical insulation between the 

5 UTR and the thermocouple wire and copper termin- 
ation connector contacts in each block. 

A cold junction reference sensor RS may be 
mounted on the body of the thermal bridging bar, as 
shown in Figs. 1 3, or alternatively in close thermal 

10 proximity to one of the connector cavities, utilizing 
the thermocouple termination conductor 4 for its 
electrical connection to the system. 

Among the advantages of such a novel UTR de- 
sign are the high degree of accuracy attainable in 

15 view of the fact that each UTR member 6 is in close 
thermal contact to the associated cold junction 3, and 
the inherent low cost of manufacture, since only one 
mechanical part is required to provide the UTR. As 
before mentioned, moreover, the mounting of the 

20 UTR may be provided by the end user of the system, 
minimizing labor. 

The use of modular connectors, moreover, reduc- 
es the physical extent of the UTR and therefore in- 
creases the UTR accuracy since thermal conduction 

25 paths are shortened. The non-shearing form of wire 
termination means that wire ends 3 may be placed di- 
rectly in the cavity 1 without fear of damage, and that 
abrasion and possible damage of the UTR insulating 
surface is minimized. Importantly, the cost of manu- 

30 facture and installation of the UTR is dramatically re- 
duced over other approaches. The UTR may be a sin- 
gle die cast aluminum piece with no machining re- 
quired except de bur ring. As before stated, the entire 
UTR is hard-anodized and may be formed in a single 

35 operation. The installation involves only tightening 
the unused connections on the modular connector. 
The user makes all of the other thermal connections 
when terminating the thermocouples. Since the ter- 
mination is performed without shearing motion (as is 

40 present in prior screw type connectors), the user 
need not terminate the thermocouples with copper 
spade or ring lugs, which not only add to installation 
cost but affect accuracy, since the thermocouple-to- 
copper transition then takes place farther from the 

45 UTR. 

Further modifications will occur to those skilled 
in this art, and such are considered to fall within the 
spirit and scope of the invention as defined in the ap- 
pended claims. 

50 

Claims 

1. A uniform temperature reference block system 
55 for connection with the cold reference wires of a 

plurality of thermocouples having, in combina- 
tion, a corresponding plurality of screw- terminal 
modular connectors each provided with an insu- 
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lated termination cavity containing a termination 
conductor and having, at one region, space for re- 
ceiving the input wire of a thermocouple adjacent 
said conductor and, adjacent another region, a 
terminal screw; an electrically insulated but ther- 5 
mally conductive thermal bridging bar externally 
extending along the modular connectors with 
projections insertable in said space between the 
said input wire of the thermocouple and the wall 
of the termination cavity at said one region; the 10 
terminal screw being operable, upon tightening, 
to press said termination conductor in the termin- 
ation cavity against one side of the thermocouple 
input wire to establish compressional electrical 
connection thereto and to compress the other 15 
side of said wire into compressional thermal con- 
tact with the corresponding projection of the 
thermal bridging bar. 

2. A uniform temperature reference block system as 20 
claimed in claim 1 and in which the screw tight- 
ening and the establishment of electrical connec- 
tion of the thermocouple wire and the termina- 
tion conductor are effected near opposite end re- 
gions of the termination cavity. 25 

3. A uniform temperature references block system 
as claimed in claim 1 and in which the electrical 
and thermal contacts with the thermocouple wire 

are effected simultaneously upon the tightening 30 
of the screw. 



ductive thermal bridging bar external of the mod- 
ular connector and having aprojection insertable 
in said space between termination conductor in 
the termination cavity against one side of the 
thermocouple input wire to establish compres- 
sional electrical connection thereto and to com- 
press the other side of said wire into compres- 
sional thermal contact with the corresponding 
projection of the thermal bridging bar. 

8. A modular connector as claimed in claim 7 and in 
which the bridging bar and projections are of ano- 
dized aluminum. 

9. A modular connector as claimed in claim 7 and in 
which the said one end of the termination cavity 
is its bottom end and the said opposite end is its 
upper end. 

10. A modular connector as claimed in claim 9 and in 
which the said termination conductor is flanged 
at its upper end to be compressed by the tighten- 
ing of the said terminal screw, forcing engage- 
ment at its lower end with the upper side of the 
thermocouple input wire, while compressing the 
lower side of said wire against said thermal bridg- 
ing bar projection. 



4. A uniform temperature reference block system as 
claimed in claim 1 and in which the block is one 
contiguous piece of insulated metal. 35 

5. A uniform temperature reference block system as 
claimed in claim 1 and in which the thermal bridg- 
ing bar and its projections are of anodized alumi- 
num providing both good thermal coupling and 40 
electrical insulation to the thermocouple wire 

and termination conductor through the anodized 
surface thereof. 



6. A uniform temperature reference block system as 45 
claimed in claim 1 and in which a cold junction 
reference sensor is mounted upon the bridging 

bar, utilizing the thermocouple termination con- 
nector for its electrical connection to the system. 

50 

7. For use in a uniform temperature reference block 
system and the like, a screw-terminal modular 
connector provided with an insulated termination 
cavity containing therewithin a termination con- 
ductor and having, at one end , space for receiving 55 
the input wire of a thermocouple adjacent said 
conductor and, at the opposite end, the terminal 
screw; an electrically insulated but thermally con- 
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